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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an information 
recording medium capable of recording in a high density 
and having an excellent repeating rewriting performance 
and a small aging deterioration of a crystallinity 
sensitivity and a method for manufacturing the 
information recording medium. 

SOLUTION: The information recording medium comprises 
a board 11, and a recording layer 14 disposed above the 
board 11. In this case, the layer 14 contains at least 
one element M selected from the group consisting of Ag, 
Al, Cr, Mn and N, and Ge, Sb, Te and Sn as constituting 
elements. Further, in the layer 14, a reversible phase 
transformation occurs between a crystal phase and a 
noncrystalline phase by emitting an energy beam thereto. 
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%i ©*«2 1 .fcyt-m^fc©, 5=f^u>x©^pgsi£ 

A. J4^U>X©^P§!£N At-T^t. t*-A^7f<-y 



(6) 



t#Pjfl 2 0 0 1 - 3 2 2 3 5 7 



t\ ttz. MP«NAft<*#lM5£/J*$<fcS. LfcA< 

2 0 T'li. ttfflEfttttt 1 0 J: y fcBiS£©tBfiA<5J& 
•Cfc-So fcfcxli, )»$A<0. 6mm©&|ST'liN A = 
O. 60>&tt)U>X£m*SC£A<l*$. H$A<0. 1 
mm(D»ffiT'liNA = 0. 8 5 ©fclfel U>X*£ ffll^ft - . 

£A<T*#ft«tl*5«£j!><£;KTUft (Kiyoshi 

Osato.'A rewritable optica 
I disk system with over 1 

0 GB of capacity", Proc. SPI 
E. Opt i ca I DataStorage'98,3 
401.80-86(1 99 8)) „ 

[0042] mmtmkit 201*. mmtzmm 1 0 -c 
[0043] (siti»ft3) suras 3 -ci*. **w© 
ic. njs^3<©s?jt*j£ii. earn 4£jMejftM& 

[0 0 4 4] »«1 1 £ffl«L. 1 £J&JS 

1 o©JlffiSlc 1 o©*SW«|a. &4iTl^ttXAAK 

[0045] t lt, a«i i±ic. nrosin 2 

a. 11 ©IWJ1 13a. tmm 14, »2 ©J?S Jf 1 

3 b. H2©ffiiiMi 2 b. ftfkMtJEJH 5. tjj:u: 
14, »*<»JS *4lTl»*aiB±lcS|S 1 ©«@|Ji 1 2 a $ 

[0 0 4 6] m 1 ©ffan 12a. m 1 ©j^sh 1 3 

a. S5 2 ©J?® Jf 1 3 b, fc«fctfSS2©&|IJi1 2 b 

Xt©;g^**XH:Bm*t?, lb£1$!lfrb4-ftft*t£X/\' 
•v* 'J l/7-f*U*«fcl\, A rfixtRfoJiXtO) 

;I£#X SIB £R^bfcftft*f£X/*-;/$ U > 

ft SlfctiX U J:l\ 
[0047] IEIIB 1 4 li, SI1K»B 1 T*l5iB^ Uztf ¥4 
A N bfc l J . SilSJ&lg;£ (VaporDepos i t i o 
n Me t h o d) iZ&iXMtflZhZo ^ffi^Si: 

fO^, 1t?IfS (Chemi ea I Vapo 



fto 

[0 0 4 8] SlRtfXfccfctfSgSitfX^ibai 

i#hft'>fc< <kt> i o©**7.<t, 7i\>3>t$J:if9 y ? 

h >fr batfftft 1 0©$:tfX t ££fr;I£;tfX£flH* 
fcXM°-;/$ y >?&T-fB£iJ1 1 4 4. ±IB;I 

£#X. ^**fX,t^y^r-><!:©;-g^^X. gcfcttC 
*l h> iz&mii* £Jra;Lfc;g£;tfx £ffl^ft c t Wt> £ 

■So MttMICli. Ge. Sb. Te, Sn. fccfctf7C* 
M£#fcS*t h) ^±tB^^XHHm4'T- 

X/*;/* 'J >-7*-TftCi:lcJ;oTtBi*ei 4£ff$fi£-C£ 
ft„ ©*t<tLTI*. Ge, Sb, Te, Sn. te&tfyt 
mMntfo^Mznfct ft 5 OfflftfJ ffll^T £ J: L> 
L. L^< OA^©7c*^$l^t>-a-fc2 5c^S*t-V>3 7c^ 

ig£Kli. Ge. Sb, Te. fe«J:tfS n 

h£. it^^ttiig+fxA'^ y ^y-fft 

Ctlc^oTfBtilf 1 4 £fl2j&-e£ft 0 
[0 0 4 9] X/*-y$ 'J ^jSlCtfUi, *§J$3* 
[ (Ge, Sn) ASb2Te3+A] 100-BMB 
(fcfcU 0<A^ 1 0. 0<B^2 0) T'g^ftftfB 

[0 0 5 0] IBfll 1 41*. 0. 5nm/tia±5nm 
/B?6iT (<ky»*L,<l*. 0. 8nm/ij>~3nm/ 

[005 1] H2(DSIi1 2 b£ff*J&l,fc©*>. fg2 
©&KII1 2b±lc. jtD^ilx^fjEg 1 5fccki;SW)l1 
6«t*. *«RJRffiIEJ11 5fcJ;i;s««1 6 1*. 
^aA^bneftSW^ A r ^JXUHft^T-X/^-y^ 'J 
"f ft - IC cfc o T^fiicT- # ft o 

[0 0 5 2] 6±|C}g«J11 7£fl2J* 

L. filtHl 6<t^5-*tel st^asyfe^-B-s, C 
glClSCT. IBIS11 4©±®^^ B B a ib$-ti-ftft)fifl^bx 

yfet>-y-ftfi, *fci*^5-*tfii 8$ifiyfct5iifc© 

*.lciT5C<tA<T'^ft. 

[0 0 5 3] fcfc. ffi$BfBISJ«»:2 0 t. IfffilEilKH* 
1 0<tl^^©^T?SiiT-tfto tWISsBIS!««:2 0(D=& 

fto m2©a«2 2l4. ^'5— »*5 1 8 irPfil 

SffH 7CJ:oTKiOli«li 2al:ftfi?S 
fto 1tttBfttt*2 0G)Stft*$T*t. *«i=(6i:rtt 
^<tX||^^9o tDJOMbI«tt, m2©»1fi2 2^ifiy 
fct)-B-ftBti. *fclim2©»«t2 2^ftSyfeT3li-fc(D*, 
icffdCbA^tfto fll«IEIiaf*:2 0T»l*, ^2©^ 
*52 2||^bl^)^-t'-Al 9A<AW-fftfcft. }g 



(7) ftffl 2 0 0 1 - 3 2 2 3 5 7 



[00 5 5] 

[sitM jut. st*«*m^T**i»**e>ic»aic 
[0056] 1 ) mmm 1 -ei*. hi wetM** 

1 0(D-eiJlCOL%TijiB^-r*o JUT. Hifefl] 1 (oimu 

[0 0 5 7] ft. ULT. 
'WaiA^rtJtlfcTK'JA-^-hXK (US : 0. 6 
mm) ^fflftUfc. C(D#'J K»ffi±IC x Z 

n S - S i 02H (S 1 <Z>£BJ| 12a. l?140n 
m) , Ge-Ni (Sg 1 (O^Sl 13a,|J:5n 
m) . tmm (IBSUR1 4) . Ge-N| ($2©^I 
|13b,IJ :3nm) . ZnS-Si O2S (12 
©ftSJf 12b, I* : 40nm) . GeCri (jfeft 
UjtfSlJII 5> 1^ : 40 nm) , fc^tfA g^^H 

6, (?£ : 8 0nm) £ ZOM&V* 
$ 'J >^*>£l-<t otllLto lg 1 <Dft»)l 12afcJ: 
t/!S 2 (DftfiJl 1 2 b(DJ?£li. ;-KS6 6 0 nmlCfclf 

ofE®H^(D AS4pfc*A<* # < % <}: 5 l=HS * *lfc . 

5t<**tfc. 

[0 0 5 8] fBSSHIi. tBJjg£ [ (Ge. S n) 4S b2 
Te7] 95N5T'a$^^^*4^ffl^Tff$J$Lfc. C(DfB 
itJfli, GetSntJ, SftT*9 5x4/ (4 + 2 + 











No. 


[nm] 




[%] 


10-11 


3 


El 


E2 


10-12 


5 


C1 


C2 


10-13 


7 


A1 


B2 


10-14 


9 


A1 


B2 


10-15 


11 


B1 


A2 


10-16 


13 


B1 


A2 


10-17 


15 


C1 


A2 


10-18 


17 


C1 


A2 


C-11 


3 


El 


E2 


C-12 


5 


El 


E2 


C-13 


7 


B1 


D2 


C-14 


9 


B1 


D2 


C-15 


11 


CI 


C2 


C-16 


13 


CI 


C2 


C-17 


15 


D1 


B2 


C-18 


17 


D1 


B2 




200000<A1 


0<A2<1 




1 00000^ B1< 200000 


1gB2^2 




10000<C1< 100000 


2<C2<3 




DK10000 


3^D2 j 









7) = 2 9lf^-%#t\ JH*WI=I*» Ge(D|«j2 
4H>^%£U Sn(0f«$5^%tLf:, 
[0 0 5 9] ttftll 1 7 t LT**MJflMttt« 

IB* A g6£H±l=*e>3- HLfc. ^'5- 
fttt (**:'(>. 6mm) * A f2S±m\Z&m2itX% 

[0060] mmm 1 ti*, ^5-»4fi<Dji»^ic. m 
4 8asa>*ac»ii#i 0-1 1 -1 0-1 8£fE$8 

[006 1] -15. tt««£ LT. S£j*Z>4m££x. 

ca>jt««n?tt. «i*scG*4Sb2T e7-ea**is*t 

ft £ m * T IESJB £ «MS L fc . C © |z o I vc % 
IBSBroff 8 SHtDiliaiBRMIftc- 1 1 ~ 

C- 18fft8Lfc. 

[0 0 6 2] ju±© 1 6ffl^<DffiaiBfi««:izour. 

«y£L«#ft*.tt*i. «S1tSg©&tt£4b££ff 

xssi 1=*-*-. 

[0 0 6 3] 

[Si] 



[0 0 6 4] m 1 CD r^t^^pj^lDllij *<*#IM§: *</J*$lMS£» £AftSft©ll&g1tft<'> 



(8) 



2001-322357 



1 3 %£±@o*:fc&lc|¥«T-£&frof:C 

A 1 ~E 1 &&lfA2~E2(Dmmt. WTO^T* 1 15) 

[0065] si itmm<Dimtm 

!«<*c- 1 1 ~c- 1 8t?li. m$Wiz.^ffc®$LtVv 

-13-10-1 6T-ii. mz&ttm®mtv>y$- 

filSib IC O I NT A $ tz It B 0)!t#14 L „ 
[0 0 6 6] 3H5£«i|1(Dffi«SB^<*li. 

ic, ttswc-i i~c-i 8 ttt<. mvmLmtte. 

fcjli. G e4S b2T e7©G e(D-SP$S n-CS^Lfc 
C £ I- J: o TlSIHbiflttfii:*; L tztztbT-ib & £ %*. 

[0 0 6 7] (Hffi0i]2) Slteff"]2T*li, fBiSB<DSn 
^«^^1b?1iTfflfSIBS«<* 1 0 £im Ltz-Mlz 



[0 0 6 8] tBftH<DII££7 nmlZ^SU SBIilKD 

$8§BilBM*£ttgS Lfc„ ^ffi^J 2roffi#SfBi$^f*T'l±, 
fB®HI±. 3§fi)tHe [ (Ge, Sn) 4Sb2Te7] 95N5 

T'mzix&ttmzm^TMtfLLtzo -j-lt. sno^*? 

■ £2ll>^%~2 5J^°/oCDRg-e£<b£-t!\ G e0>#*f 
1^27 4H^°/*<Z>fiflT*£<b£-£f;: 8fill(7)ffi 

$BtfifS!«<* 10-21-10-28 $ft8 Lfc. mfBlfi 

tt&t* 10-221*. tt mtmmw 1 0 - 1 3 1 m 

fcS. tb«0fJi:LT. S n5££fclvtf$gtBfS!« 

<*C-2,1 tPl^lC^Lfco 

[0 0 6 9] zhhtolMmmmWi 0-2 1 -2 8fc 
<fctfc-2 1 ico^r, ^-r^7?5ir*v-v^-fil^<b 
SaiJtf 4 c <t ot, *S.f s lb!ggcDiii§B#&<b£HMiffi 

[O 0 7 o] 
[12] 



No. 




[%] 


Ge tJS^l 


Sn [Jj^F-%] 


10-21 


27 


2 


C2 


10-22 


24 


5 


B2 


10-23 


22 


7 


B2 


10-24 


19 


10 


A2 


10-25 


14 


15 


A2 


10-26 


9 


20 


A2 


10-27 


6 


23 


E2 


10-28 


4 


25 


E2 


C-21 


29 


0 


D2 



[007 1] ^iC^SJl&^K. Sn(Dftli(i'2 
ISC^-%-2 OH^ttSBT-aaffcfttttfii bftfc 

[007 2] (HJSCIJ3) SJSC93TI*. PL^M^^b 
^-ttT^IBH^ 1 0£ttS?LfcH5dKoivtt&fiir 

[0 0 7 3] 7C*M£^b$-fe!\ fBfiUf(DJl££l 1 n 

m\z®j£Ltzu*ut. mmmi tmmizmmmm&£ 
f^gLfc. nfficn3©tffgiBii^T-ii, mmm\*. ® 

fifcst [ (Ge, Sri) 4Sb2Te7] 95M5T'S£;|l3# 

s no^m^ 5 m^tttzo mmw3-Q\t. ssim 

b LT. Mn, Ag, Cr. Al. £frliN 5 

mmo)tmmm&&. 10-31-10-35 l 
tzc ttnmtLx. TtmMZ-szui^mmmtSk 

{*C-3 1 t PltSlCf^M Lfco. 
[007 4] ClftbCDffilBfBfi&ftI 0-3 1 -3 5fc 



No. 






10-31 


Mn 


15^0 


! 10-32 


Ag 


9E@ 


| 10-33 


Cr 


16^@ 


| 10-34 


Al 


18350 


10-35 


N 


15^0 


C-31 




775® 



[007 6] SSIC^ft-Scfedl^ jtiMtLt, M 
n. Ag. C r. A I . N ^ffll^ C i: Iz <fc o 

r. Al, tS&VUT-ftlzXZfr-otzo Sfc. TL^Mt 
LTAg£fflUfc*§£li. fcoT. IB 

[007 7] (HifcfcH) 3I»]4X'I*. TcStMirLT 

m n ^ffl^Tffi^iBit^t* 1 o zttmLtz-mzmw? 

So 

[0 0 7 8] 7tmMt LTMn%mi^tzU9Ut. USSffiJ 



(9) 



ftffi 2 0 0 1 - 3 2 2 3 5 7 



fr„ HSICJ4-Cli, fSHIi0>]I£ ££<b£-£fc 8 fI!I(D 
1ftffilBI*J§# 10-41-10-48 £ttS! Lfco 
[00 7 9] Cft&aflttttBftJKftl 0-41-10- 
4 8I-OINT, ^ySL«#»S.ttfi6 



<t. ty.{bS8G>&l$£1b££I¥ffliLfe 
4 ICS*. 

[0 0 8 0] 

[«4] 



f¥fflEttJl£S 











No. 


[nm] 




[%] 


10-41 


3 


El 


E2 


10-42 


5 


CI 


C2 


10-43 


7 


A1 


B2 


10-44 


9 


B1 


B2 


10-45 


11 


B1 


A2 


10-46 


13 


B1 


A2 


10-47 


15 


CI 


A2 


10-48 


17 


D1 


A2 



[008 1 ] a4|CS£;fcaj:5IC. SlMiLTMn 
-ttfnJffclCfcotc. IE8USG)J¥£A<7 nmJU±1 3 n 

[008 2] (SlfiEtt 5 ) HJSIJiJ 5 T'l±. 5c%M<D$?r 
[0 0 8 3] SiMiLTCrJlU, SnfflttiJ 



*fc*tffctt#H*. 3111011 tHttlcflHBffifittttfcflF 
MLtz. mm\*. fflj£it [ (Ge. Sn) 4Sb.2Te 
7] 95C r5T***l**tfi*ffll*T»*Lfc. SnOt 
3ll:£0~2 5lf^%£-t?^lb£-fe>\ Ge(OMM2 
9B ; F-%~4lS?-96*T^b*-a-fc. tBISJl©flE£l;J\ 
9 nmt Ltzo 

[0 0 8 4] ZO>£olZLTttMt!Htz%l$l<Dmmm 

»* UMMtfff &*lfcfl6B£ft 5<D * 
[0 08 5] 
[15] 



cr**ra 


Sn££fi [J 


|t*%] 


0 


2 


5 


7 


10 


15 


20 


23 


25 


0 




















2 






* 






* 








5 








* 


* 




* 






! 7 










* 










10 












* 


* 






15 














♦ 






20 




















23 




















25 





















[ 0 0 8 6 ] * EPtt. m £&X.15lF&lH)3tA< 1 0 750m± 
T?. fro. $??$-»fc<ttf+2%JsrFT?*ofcCfc£ 

at. S5ics£=ti3.j:?ic. s nro^^fifrsis^f-'/f) 

-20 C r <D^fiA< 2 Wl- %- 1 5 %0> 

»T\ ^B B B <bSJt©jSI$'*<bA<'>*L^«IB^ji(*A<# 
[0 0 8 7] t £>IC. 7C*M,J: UTMn^fcliA I 

[0088] £blC. TC^MtLr. Agfc«fctfMru 



U Mn, A I £fcl*C r 1 1 3 ffi. 

[008 9] Otffifl 6 ) Slkfl 6 T* li, KMRIBfttttt 
2 0£fMJLfc-«l::oivcIMM-«. 
[0090] *f. fS1<D»ttt2 1 t UT. X;W7ll< 

(ISS : 1. 1mm) SfflfLfc, tfJyA— 
- h*ffi±lC. A g (£«Jf 16,1^:800 

m) , T e 4b£feH (%WBMJEM 15, IJ:20n 
m) . Z nS-S i 02H (tt2®ftflU|1 2b, I 



(10) 



$6fl 2 0 0 1 - 3 2 2 3 5 7 



(*1 ©ftSB 1 2 a. J¥£ : 6 0 nm) £C0)Hl¥ 
1 2 afc<fctff;2©fiiIJi1 2 b©H£li. iKfi:4 0 5 

nmlijsifSflMHMI (KWftfi©^b) 

J: -pic. froffiiilf ^©ASto£**<*£ < £6 J: olzffl 

[009 1 ] Cftlftt. fgj&£ [ (Ge. Sn) 4Sb2 

t Ltz, 

[0 0 9 2] *©8L 1 It LTKftMHttMl 

**i«>ftttii±i=**Lfc. **i=. m2d>ais (« 

2©»$K2 2, S£ : 0. 1 mm) 1 ©^tSBClg 
»*-&T**HaBg»*ffL\ !g 1 ©&»!£!£ 2 ©*« 



[0 0 9 3] 3Sfc«6T?ld\ « 2 ©««©»*«(=, W 
aCStti*(D±itl= U— t*-A£BB&f LTffilili©£ 
*£ISftfc*-&fc. CCD^dlcLT. SHKft6<0flHRG 
f£!«(*£ttSLfco GflMia>V$*<ll& 
-5 7 aa®flMRett!t(t 20-1-20-7 *f^$S! L 

■C. *ySL##»a.tt1lfefc. ttA1bBK®ttft£1bJ: 
*lfHLfco lllteW6<Dpffi-ei*. MA'4 0 5nm(D 
U-ff-AiNA=0. 8©WUjU>XSfflL^fc*a5 
*Ett*ffoTl*tt*BfflLfc. W<I*S3I£«6IC:*: 
•To 

[0 0 9 4] 

[«6J 











No. 


[nm] 




[96] 


20-1 


5 


E1 


E2 


20-2 


7 


B1 


C2 


20-3 


9 


B1 


B2 


20-4 


11 


B1 


B2 


20-5 


13 | 


B1 


B2 


20-6 


15 


C1 


B2 


20-7 


17 


El 


E2 



[0 0 9 5] SWKESlcfcivc*. meizijiti:? 

Cftli, G e4S b2T e7©G e©-SB*S nT-ttfe 

[0 0 9 6] £*>lr, TC^MirLTC r *fcl*A I 

[0097] jcfftMirLT. AgfcilfMn, 

£fcl*Ag tS&lfA I . £fcliAgfc<fctfC r £JHUT 

Mn, A I. *fcl*C r ©£**li, 4ff?96&L*:. 

[0098] («yfiL***jl1±ffi©BflS) JBLTIC. 

[0 0 9 9] SMIlc^f/cEil • S£gB©«tB8B£H 
3 Id**, left • WifegWi. tt«HBfittfl:3 1 

K;U*-$ 3 2 !f3 3«« 

^M?^7K3 4i:, M1bU^X3 5J:ttt7L&. * 
#3 3frS>UiSti*lfcU— tft*-A3 6li. fcf 
*U>X3 5l=J:oT*3fe$*lTlt«ffifiJaM*3 1©ffi 



fc£ttJBU »SJSht8. 2m/»tLfc. £fc, HIS 
0"J 6 ©p mX'it. M405n m©¥#ft U— tf 3 3 

BSDSkO. 8©»«jH/X3 5i£ttJBU «*« 
I* 8. 6m/»tLfc. 

[0101] fM£Lft#&*1£flfe©fF{i0!>feJf!>|::, U 
— tft*-A3 6£, gffi*©e-<7/^«7— P p ti8.mi2 

»Lfc. *lt, Eft7-$©Wiini)a)5?y$-iifc % 
IBil Oftino v v * Hi fc £3H£ L . fi# £ ¥ 

fitli; Pp£Pb©b-+ft:-A3 6£ffll^Tit-*§-£$t 
tlSLEKU VlftS?^* Hltf 1 3%|cg-f &$-e© 
*$8l*.l3ft (S*©»t&;tnlB£0!8t) l=J:oT»ffli 
Lfc. ^©rtSM* 'J t LT 

[0 10 2] ($£ B B H <b!iiJg©igir£tt©l¥<I) WTI=, 

[0103] rr. M i Jsu«#tftjLtttt©fffl&mi 
©;£&-? . «aesiitn=7>yA«#*i oniiBii 



(11) 



ftffi 2 0 0 1 - 3 2 2 3 5 7 



l£ltv-^ o&gg|B]a> v * -«£3MS Lfc. 
[0 10 5] g4><D (v-v*-fil£lb (%) ) li, (v 

v$-mmt (%) ) = (j&B&OTv^-S'-fii (%) ) 

- (teBMcOv-v^-fil (%) ) T'-^bft-SffiT-fc 

[0106] i&mmmx'&M,immzmttftetthii* 

[0 10 7] JU±, *3PJ3O>llffiCDJf*!ilCO^T0iJ£3i* 
[0 10 8] 

*?B#& lb ft I ^W«fEISi«<*A<W ti -5 „ 

[0109] ztz. *§£BM<Dm®mmmft<nm&j3>t\z 
[Bsaffim&ttH] 

[a 1 ] *'ses©«aeeatt:iroL^T-«**-r- 



SflSTQ50Tfc&„ 
[0 2] *«Wfl>*affiSttttlCOlxTteO!)-«t* 

[0 3] wftEftiMtoffflicmifeeit • s£gB 

<DffitBS0T'fc&o 

io. 2 0. 31 mieftit* 
1 1 sis 

12a m 1 oxssh 
12b m 2 roftss 
13a m 1 <D&&m 

13b S2IDMI 

1 4 mmm 

1 5 ftP&JfcffilEJi 

i 6 s.mm 

1 7 fgfcjf 

1 8 ys-attt 

1 9 I*;U4r— bf-A 

2 1 mi OftS 

2 2 I2ff)lfi 

3 2 xtf>K;u^E-^ 

3 3 ¥«M*U— * 

3 4 JMS^K 

3 5 ft!$lU>X 

3 6 b— tFtf— A 



[01] 



[02] 





-13b 



II! 




[03] 




(12) 



ft IP) 2 O O 1 - 3 2 2 3 5 7 



h*— 



(51) Int. CI. 7 

G 1 1 B 7/26 



IB-st 

5 3 1 



F I 

B 4 1 M 5/26 



T-73-K (#%) 



(72)«W% EH *5& 



F$-A(#%) 2H111 EA04 EA23 EA31 EA32 FA11 
FA12 FA14 FB05 FB06 FB09 
FB12 FBI 7 FB21 FB29 FB30 
GA02 6A03 

5D029 JA01 JB35 JC18 LB01 LB11 
MA01 MA03 

5D121 AA01 EE01 EE03 EE13 EE17 
EE18 



